Multiple human chromosomes carrying tumor-suppressor functions for the mouse melanoma cell line B16-F10, identified by microcell-mediated chromosome transfer.
Many tumor-suppressor genes are involved in the development and progression of cellular malignancy. To understand the functional role of tumor-suppressor genes in melanoma and to identify the human chromosome that carries these genes, we transferred individually each normal human chromosome, except for the Y chromosome, into the mouse melanoma cell line B16-F10, by microcell fusion. We examined the tumorigenicity of hybrid cells in nude mice and their in vitro growth properties. The introduction of human chromosomes 1 and 2 elicited a remarkable change in cell morphologic features, and cellular senescence was induced at seven to 10 population doublings. The growth rates of tumors derived from microcell hybrid clones containing introduced human chromosome 5, 7, 9, 10, 11, 13, 14, 15, 16, 19, 20, 21, 22, or X were significantly slower than that of the parental B16-F10 cells, whereas the introduction of other human chromosomes had no effect on the tumorigenicity of these cells. The majority of microcell hybrid clones that exhibited suppressed tumorigenicity also showed a moderate reduction in doubling time compared with B16-F10 cells. Microcell hybrid clones with an introduced human chromosome 5 showed complete suppression of in vitro-transformed phenotypes, including cell growth, saturation density, and colony-forming efficiency in soft agar. Thus, these results indicated the presence of many cell senescence-related genes and putative tumor-suppressor genes for the mouse melanoma cell line B16-F10 and showed in vitro that many tumor-suppressor genes control the phenotypes of transformed cells in the multistep process of neoplastic development.